Abstract-The article mainly studies the contracting similarity fixed point and the structure of the general Sierpinski gasket. Firstly, the paper analyzes the importance of contracting similarity fixed point in fractal geometry. Based on a series of definitions, the article studies the contracting similarity fixed point. Then, the paper researches on the structure of the general Sierpinski gasket, and describes it through function. Using a new characteristic function and other techniques, the article gives two important lemmas of the general Sierpinski gasket and the complete proof. By the proved lemmas, the article gets the formula of the contracting similarity fixed point of the Sierpinski gasket, and then proves that the aforementioned contracting similarity fixed points form a new fractal. As application, the paper classifies the above contracting similarity fixed points into three types and gives two examples.
I. INTRODUCTION
As one of the three frontier fields in nonlinear analysis, research on the theory and application of fractal geometry has always been the focus for researchers all over the world [1, 2] . Currently, the status quo of research on fractal geometry around the world is that theory study far lags behind the application. The application study of fractal geometry in many areas has promoted the development of the theory research [3, 4, and 5] . However, people know little about the essence of fractal geometry so far.
The theory study of fractal geometry is difficult. Basic research of theoretical aspects, in turn, restricts its application research. Fractal geometry is a new idea and method to describe the irregular things or the objects. One main idea of fractal geometry is fractal dimension. Another main idea is to define the corresponding measure by using the fractal dimension [6] . During study of fractal geometry, the Hausdorff dimension and Hausdorff measure are considered to be the most difficult and essential concepts to describe a fractal [7, 8, 9] .
Recently, some papers studied the upper convex density in the vertices of some fractals. The purpose is to research on the intrinsic nature of fractal [1, 10] . Then, can the contracting similarity fixed point be used to substitute the special vertices of the fractals to discuss the upper convex density? The answer is clear. It is also the reason for discussing the contracting similarity fixed point.
The paper defines the contracting similarity fixed point by giving the definition of the contracting similarity and   cover. Then the article defines a new characteristic function through giving structure of the new characteristic function [11, 12] .
Based on the new function, the paper studies the distribution of the contracting similarity fixed point of the General Sierpinski Gasket. Through study, it's clearly to see that the distribution of the contracting similarity fixed point is a new fractal [13] .
In this paper, the innovation points are: 1. A new characteristic function is creatively given in the article. New characteristic function is mainly to portray the distribution of the contracting similarity fixed point of the general Sierpiski gasket in the process of compressing. Because of special structure of the general Sierpiski gasket, the defined contracting similarity fixed point is constantly changing position on the three vertices of the original triangle. Therefore, the abscissa and ordinate of the contracting similarity fixed point also keep changing [14] . Based on the change law of the general Sierpiski gasket and the newly defined characteristic function, the paper successfully solved the difficult problem of stating the general Sierpiski gasket and all contracting similarity fixed point in one particular formula.
2. In this paper, several above-mentioned similar compressed images of the general Sierpiski gasket is analyzed, then the corresponding images are obtained. Through the images, the paper gives the functional expression. By studying the rule of the functional expression, the paper shows the the similar compressed formula of the general Sierpiski gasket [15] . Based on the newly-defined characteristic function, the paper perfectly proves the similar compressed formula of the general Sierpiski gasket by using mathematical induction.
3. Through the similar compressed formula of the general Sierpiski gasket and definition of the contracting similarity fixed point, this paper gives the general formula of the general Sierpiski gasket and contracting similarity fixed point. 4 . By using the general formula of the general Sierpiski gasket and contracting similarity fixed point, the paper classifies the above contracting similarity fixed points into three types and gives two examples. Then the paper proves that aforementioned contracting similarity fixed points form a new fractal.
As the main result of the paper, we have 
in which r is called the similar ratio. 
Definition 2.4 [16] Let
n ER  and let s be a nonnegative number.
Suppose 0 
SS is an iterated function system, then E is defined as the self-similar sset if there exists a bounded nonempty open set
And E is an
So, we have 12 nn
Definition 2.7 [19, 20] Suppose n ER  is a selfsimilar s -set which satisfies OSC , x is named as a contracting similarity fixed point of E if 12 ()
in which 0 n  and 12 ( , , , )
Particularly, x is defined as a simple contracting similarity fixed point of E if
III. THE STRUCTURE OF THE GENERAL SIERPINSKI GASKET
We denote the three vertices of the general Sierpinski gasket as
and denote
Suppose 0 E is an equilateral triangle of 2 R with the side length 1 [21] . Starting from the three vertices of the triangle to draw an arc with radius, there are six points of 
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The general Sierpinski gasket can also be described by the function as follows:
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Then the non-empty set , the fractal of the general Sierpinski gasket satisfies SSC . In the following part, both structure which satisfying OSC and structure satisfying OSC will be discussed.
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According to Theorem 1.1, the following theorem is obtained.
Theorem 5.1 A n -copy of the general Sierpinski gasket has 3 n contracting similarity fixed points. They are also the vertices of That is, the aforementioned contracting similarity fixed point forms a new fractal.
Proof: During the progress of change from 1 n  -copy to n -copy, we always have three new contracting similarity fixed points, which are the three vertices of a equilateral triangle.
So, a n -copy of the general Sierpinski gasket has 3 n contracting similarity fixed points. Then, by the main theorem 1. 1, we have known that:
Case 1 That is, the aforementioned contracting similarity fixed point forms a new fractal. Then, the theorem 4. 1 has been proved.
We classify the contracting similarity fixed points of the general Sierpinski gasket into three types [23, 24] . The first type is the ones lie on the vertices of the general Sierpinski gasket. The second type is the ones lie on the sides of the general Sierpinski gasket. The third ones lie inside of the general Sierpinski gasket. Then we can study the upper convex density of these three types of the contracting similarity fixed points. , then the general Sierpinski gasket becomes a special Sierpinski gasket (See Fig 2) . Based on the definition of the Hausdorff dimension, we get 
